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Ctenidium structure of the top shell, Turbo cornutus
(Gastropoda : Turbinidae)

Ken-ichi Yamamoto®, Takeshi Handa and Masakazu Kondo

Abstract : The structure of the ctenidium of the top shell, Turbo cornutus, was examined with corrosion
casts and histological structures. The casts were made using the prepolymerization methyl methacrylate
(MercoxCL- 2 R) containing 10 % Mercox MA. The ctenidial plate was constructed with two triangular
walls connected to each other by many trabeculae. The interior space of each ctenidial plate was communi-
cated with the blood vessel of ctenidial axis (CAV) which joined the afferent branchial vessel (AV) to the
efferent branchial vessel (EV). The blood filling every interior space of the ctenidial plate flew from AV
to EV and the blood flow in the ctenidium and the water flow, which was generated by the lateral cilia, on

the ctenidium were in opposite directions.

Key words : top shell ; branchial vessel ; corrosion cast ; ctenidium ; histology : trabecula
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BB D881, ELD b TEAEE LM, IR,
ZHEM, HEMOAODOBIIRELLENATWS Y,
I Turbo cornutus bEF N T 5 iR O EIRE R H
DOENZ, A HLICERICEENSEE L EA L o%ER
O EFOMMREO b 0, EESEELDIRLPREW
A2 1o b0 (FURED 2 VIEIRE), mHEEd
B\ O R RI72 0 ICEREEDTRGE L T\ B AT 0 £2R
123 Db DL EEADHERT LML TG Y,
ZOHRT, Y LFE LB TH 5 Turbo rugosus TI, T A
WO 1 EE b O EAHmESNTNE Y, AIERHERE,
BRE, N4 A7) =FED Ifremeria nautilei TIZ, HEIE
OMEDOMBEIRENTWSE Y, —7F, Yonge! 1%, Bl
SR O CIRAMECH & T AR L THBEDRH
WCKEFRLTEBY, 20Kk L BEEN M ARG &
o TWAIZEEBAMIIRL TS, WIESH " i, ¥
FLOBIZBIT BEEEFAEIC%R U EEZRT I LD,
A T ORI L BANOMMAT AL ZoTWE L%

HL2IZLTWAS, LAL, Y ZofEEICOVWTIE,
[7] U Ta 5 Turbo rugosus CEIHIIRENTWS DA
T, MR EOEEOFMIC OV TS TVE
W,

ZZT, M- JERZ EICBT AR ED DL ETOE
BHmR 2B sEMT, $HLEHWT, BoHFRBLV
UREARRVER L, O EHEEL X UHEREEHL I
L7zDTHET %,

MBS UHE

FEERIZIE, HE63.6125.2mm (FHE L EHERZ, L
THEKIZET) Ob030EEREHVz, i, KEK
FRICBEHE T 2 AW TR L TEHNOKME (25ton) T
TFT AR ERE L-BELSATHEEL, BRI) L
FTH0.AM/1 DR~ 7 & 2 7 AJKIEWIC 1 ~ 3 R
EL, MBS BERICHELL, 72, ¥
DAKAE HKODAEIX, FHFLiABTKEDLSLF T A
KHEBLT, WARTHRLAZ2 %Ny 2A7V— (Fk
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M) BAEAKOMEICET LT, 20fhdr SRR L
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58 S5RIO/ERLIZ, Handa and Yamamoto'® IZHE L T,
F#| (MERCOX CL- 2R, JAFRGEHRASH) 3 miY4 D EE
1b#| (MERCOX MA, LIRStk SH) #0.1g2BAL
72b 0 (LI, #igL&£T) 2HWT, RO LHITLTT-
720 Y, HFTOBROMEOBREEFIRZZ2FET= v
N=TH->THREL, Tz FELR)ZFL
ME (UMEH 1 mm, £&20cm, Hibiki No. 3) ZiIKBHE
Kaeizzl, Thzt ABLED 2 VISHENEICH10mn
WAL, 79AFv273) Y (5ml, Top) ZMoTH
1.5ml/minDEE THRER 5 ml OB EIFEAL 72, EAT,
BHROMIFGIE D7D B DA K THE> THAL,
KA ICRE L OBHR 2 BE L S ¥ 72, RE(LTR, 20%KER(L
F MY Y AKBRIC—BREEL TRERZE»L, &%
PR L CkiEL 72

fEEIER  BIENE, BEOHICR B I THREREL THRK
HOBEICOWTITo 725, #B% i L TDavidsonl (T
=RV v OKEERR | REEK=66 144 123
67)9 TEEL, BOMEIZOVTIT> 72, FERIC, 0
HMigBoBEr, BFEIHoTHRDONT 714 Y8R (6~
10pm) #ERL, 7TV HELTITo7,

BRI VER

FHF I, HRICEE L TV ARICIZAKDO (10) &
KO (EO) 2 RKELHVTWAKRTFBEINL
(Fig. 1A, B)o ZOK;, T LIzZ/NV AT )V —FHIE
AKOD»SHEBMICEAS v, HAKO?SHE S 58
THBEs Nz, REBZERICED S2RICHEKFICR
LB ERE L WVERRZRICREEBRE SE5E61213, A
AOEHAOEKE SR, BokmiBoscRECH
LTEACE»THRFIEE SN (Fig. 10), &E K
EABRELTHETL L, SEr 68 (CT), HBERmE
(EV), ABRME (AV) BLUBEHLE (PC) MHRASH
7z (Fig. 1C, D)o Tk, W#EME (EV) FERFELS
hTHFL A wAmETHzShTE ), ABME V)
R L CEBIC 2 o 7 M T 72 S MR F 05 WD &
n7: (Fig. 1C, D)o INV ATV —BEOTKN LT B
L ORI & ABBMEOMBREGRAS, BETHOKLEIM
WoOFIHEME SR ThsZ LR INT,
HH L2882 L, ZARE LAHROBEIESTE
ATOVEHTFIHER SN (Fig. 2A, B, C), HiFELHH

HLUTBET S L, coRRMGREREEL, Mg
SRER S N MIEMMESME T 26 (a) 13, HERME
(EV) fHiEh o HBAoMECME (EPV, HEME)
12T L CHREE ORI & A IR TV B AT AHERD &
n7: (Fig. 2D-a),

FRITIX, BUIeERB X IS b7 2 ATRIRL O H
Lo FLEEZRL TV (Figs.2,3),
DZEHG, FEEONIIILSEICMBEATM L THAT
W ZEFHLPE o, MEOHREZILAT S L,
EOEHITBIEESAL FTICACHKIF TV BEAL (TB) #F
HIEEL TV AT IR SN (Fig. 4), LaL, BHIE
DERORIESITET TV 5 HEEE (EPV) 1213, 2
DE)BHFERPACIRITI TV L BIEIHER I o7
(Fig. 4B, D), BiFEOHERA LA OFDEG 1L, HisE
#ME (EPV) CBEEEL CHEOBVES (), K\ THE
BEWE SIS FATICH O TV A BT RER & n7z (Fig. 4
B, D), ¥7:, BEOHRESGIMET H8H (CA) @
i, MECHAZINTEY, ABME (AV) & HE8m
& (EV) 2% (CAV, SEME) TEMELTWIET
HERR & N7z (Fig. 4 A),
IEOHMEOMBESE L RS &, BEMNIL, FHUATHIE
WE (FC) TEDOIMEBME (EPV), HIEESE (LC)
b OREELMEME (FLC) THRIATIEIFEL
%o 2 MEDES, FOMETHRE N EEOFRMNTD
M (CPV), HAMALHIHME (AC) TEDLIIAVHEE
% L7-BEOME (IPV, ABME) & HER65 S KB
NEMETEIT>TEY, Fi 4 Trabecula (G HLEEHERL,
TB) THEBEAERE SN TWARTFIBESNT, T17,
BB & RS O BB, RS HER0 b h
7z (Fig. 5B, E)o
BEOMMEE RS L, EAICHEME (EPV) 25,
ScizERE (CA) FROLN (Fig. 6 A), HEEIPITETHE)
Mm% (CAV) &7%->T\wiz (Fig. 6E), A DI
WMAOSKEIMYCT, SHEONFIMEHMME (CAV)
oI L CHEMIE (EPV) NEEDTE D, i
HMMMERE (TB) CTMEREIER STV 2 HRT I EIE
&7z (Fig. 6E)o

HERME & ASBME» SRS I -WEmE RS &, &
BREME (CPV) 3ZhZhHELE (EV) ~Bh-T
WA KT S N7z (Fig. 7 A) . —7, BEEZEME (CPV)
BENRZRASBME (AV) B> THUTW ST
Rahrz (Fig. 7B),
BEORIMZIRT 2 &, BWE T, BEOMEIZ
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HIE#E (FC) TEOLNHEEME (EPV) 0y,
BWE (LC) bR HELHMEME (FLC) TH
T, HeMifaTE hES (CPV), HEHIE
DILVEEMBLOES, SBEMmE (CAV) OWF» 5% -
Tw7: (Fig. 8A, C, D, E). MBETIE, SBEOME
RTEEEE (FC) TEbONHEEME (EPV) O&FS

HEHE (LC) x bR {EELMEME (FLC) T
wENES, HEoMieTRE G (CPV), RET#H
E (AC) TEDLIA-ABME (IPV) 2bhoTwni

(Fig. 8C, D, E, F), #EX, MHFHBE (LC) »H&%d
B, oo b o (CL) ZFEFICEW, ZoFn
BERINHREORMZ RV EBEOVTRIZLRD S
iz,

WEOHR LIRS 5 L HEMHE (EPV) B XA
& (IPV) DS % Br v 7 ST SERIATL { $K1F 72885 (TB)
PERALTVWAKTFIZD SN (Fig. 4C, E, 9A),
—7%, MlEERS L, HEEME (EPV) BXUAEME
(IPV) OB|AFIIIED bRV, FOMOEAIZIZE
T AR AL AMEAE 5534 L T\ 72 (Figs. 5E, 8F, 9
B, C, D, E, F), ¥7z, H#ME (EPV) ICBEEEL To
BO#ENES (Fig. 4Ba, Da, 9Aa) »%E-> TV,
COESIIHEELEEBL LAY D LAEBE (LC) %
b OIRDIEVWEBEMAE (FLC) O#4 (Figs. 5E, 8F,
9B, C) L—HKLTWwi, ThHDZ DL, BEDNH
RIASAL < BT 73053 (AL AR CERBE D TITEE % [E5E
LTWABEATH D EHR Lz, T2, HEBMEMED»S
EACHU 2RO LB #E WIS E, SR IEAT L5
12, BARELEBEMBTHE 2 5 N TIERENILL S
ol RELZbDEEZLNS,

DEoZ b, oI, ZAFER L 21
DBEN O LR % M Tz L 72K T ABR M A A & HiEE M
EACMEHH, LA SEREEO PRI EREImE (CAV)
TEF SN TIMELRNTB Y, BIEOBEIIT & A5
MM CRE SN T—EDIRICR- N EE L ZoTw
LILDHOhE o7z, Tz, BEEOMIZASEMED
B & TAKODF@EA & HAKRONEF TREFKL, HEIEN
IR eI E 2 LT ABMED S HESME~ & MK %
MLTW3 (Fig.10) ZePHLNE o7z,

B2 ®

FHTOMEEE T SHRB L WA ERZER L THL»
L7z, MBEI=HEO 2 BOBEDTT 4 % R ik HeA:

Fig.10. Schematic diagram of blood and water flows at the
ctenidial plate. AV : afferent branchial vessel, EV:
efferent branchial vessel, CA : ctenidial axis, LC :
lateral cilia, Open arrows : direction of water
flow, Broken arrows : direction of blood flow.

THEE L HET, SEEONIILER L Tz, M
FHENOLEE T L TABRME S & HEBME~ L iih
THH, RBEOIMEIZZ W EFmFEz % L THIE#EED
BETRERLTVABEL 2o TV,
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Fig. 3 . Corrosion cast of the ctenidium. Fig. Bb : magnified Fig. Ba, Fig. Cb : magnified Fig. Ca, CT : ctenidium, AV :
afferent branchial vessel, EV : efferent branchial vessel, PC : pericardium, KD : kidney, CAV : blood vessel of the
ctenidial axis, Open arrows : direction of water flow, Broken arrows : direction of blood flow. Bars= 1 mm.
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Fig. 4 . Corrosion cast of the ctenidium. Figs. B-E are the magnified sites of B-E in Fig. A. IPV : afferent blood vessel in
the ctenidial plate, EPV : efferent blood vessel in the ctenidial plate, a : lateral cilia zone, CAV : ctenidial axis blood
vessel, TB : trabecula, Open arrows : direction of water flow, Broken arrows : direction of blood flow. Bar in A= 1
mm. Bars in B-E=100 g m.
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Fig. 5. Vertical section of the ctenidial plate. Figs. B-E are magnified sites of B-E in Fig. A. IPV : afferent blood
vessel in the ctenidial plate, EPV : efferent blood vessel in the ctenidial plate, CPV : blood vessel of the
ctenidial plate, FC : frontal cilia, LC : lateral cilia, AC : abfrontal cilia, FLC : fragellated cell, MC : mucous
cell, TB : trabecula, Open arrows : direction of water flow, Broken arrows : direction of blood flow. Bar in
A=100 #m. Bars in B-E=10 #m. Azan staining.
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Fig. 6 . Horizontal section of the ctenidial plate. Fig. E : magnified E in Fig. A. CA : ctenidial axis, EPV : efferent blood
vessel in the ctenidial plate, CAV : ctenidial axis blood vessel, CPV : blood vessel of the ctenidial plate, FC : frontal
cilia, LC : lateral cilia, FLC : fragellated cell, MC : mucous cell, TB : trabecula. Bar in A=100 #m. Bars in B-E=
10 £ m. Azan staining.
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